S 2
General Information:
Melting points were measured on a Kofler melting point microscope (Reichert, Vienna). 1 H-and 13 C-NMR spectra were recorded on a Bruker Avance DRX 500 MHz spectrometer using a TXI cryoprobe with z-gradient coil and on a Bruker Avance III 300 MHz spectrometer. Typical resolutions and chemical shift precisions were +/-0.5 Hz for 1 H and +/-0.8 Hz for 13 C. All NMR spectra were referenced on the solvent peak. High resolution mass spectra were obtained using an Agilent 6520 Q-TOF mass spectrometer with an ESI source and an Agilent G1607A coaxial sprayer. All analyses were made in the positive ionization were used for internal mass calibration. IR spectra were recorded on a Shimadzu IR Affinity-1 fourier transform infrared spectrometer. Optical rotations were recorded on a Perkin Elmer
Polarimeter Model 241 MC. HPLC was performed using a Dionex Summit HPLC system with a Chiralcel OD-H (250 x 4.6 mm) chiral stationary phase. All chemicals were purchased from commercial suppliers and used without further purification unless otherwise stated. All reactions were performed under an Ar-atmosphere. Starting TADDOLs are literature known compounds and were synthesised as described previously.
S 5
Dicyanide (S,S)-5f. Prepared from (R,R)-2f (0.72 g, 0.94 mmol) in 47% (0.35 g, 0.44 mmol). = 3055, 3030, 1485, 1409, 1373, 1234, 1159, 1076, 1006, 835, 742, 694 Syntheses of sec-amines 6: A mixture of 5 and LiAlH 4 (20 eq.) in mesitylene (35 mL / mmol 5) was refluxed for 30-45 min, cooled on an ice bath and carefully quenched with EtOAc first, followed by the addition of H 2 O. After phase separation, the aqueous phase was extracted with EtOAc twice and the combined organic layers were washed with brine (3x). After drying over Na 2 SO 4 and evaporation to dryness the product was purified by column chromatography (heptanes:EtOAc = 5:1) to give amines 6 in the reported yields. = 3020, 2993, 2937, 2879, 1598, 1492, 1442, 1377, 1367, 1249, 1209, 1165, 1136, 1062, 1020, 873, 754, 738 2870, 1508, 1458, 1361, 1269, 1242, 1215, 1168, 1072, 1016, 839, 754 2987, 2933, 1600, 1504, 1371, 1244, 1161, 1072, 1016, 879, 827, 736 = 3030, 2968, 1597, 1477, 1460, 1409, 1369, 1263, 1244, 1216, 1172, 1072, 877, 766, 734 
Syntheses of quaternary ammonium salts 3:
A mixture of 6, dibromoalkane (4 eq.), and K 2 CO 3 (4 eq.) in acetonitrile (60 mL / mmol 6) was refluxed for 2 days. The inorganic salts were filtered off, the solvent evaporated and the residue purified by column chromatography (CH 2 Cl 2 :MeOH = 10:1) to obtain ammonium salts 3 in the reported yields. Unreacted starting material 6 (25-45%) could easily be recovered reused again. 2 1 H NMR-signals were much broader than in the case of the pyrrolidine-based ammonium salts and no meaningful 13C spectra could be obtained. Thus an unambiguous proof was just possible by means of HRMS. As 3gb and 3gc turned out to be not useful as PTCs, no further attempts to overcome this analytical limitation were undertaken.
Ammonium salt (S,S)-3aa. Prepared from (S,S)-

S 12
3. Asymmetric -Alkylation:
General procedure for the phase-transfer catalysed -alkylation of glycine Schiff base 7:
Reactions were usually carried out using 0.2 -1 mmol 7. A mixture of 7 and catalyst 3ga (10 mol%) in toluene (6.5 mL / mmol 7) was cooled to 0°C. KOH (50%) (2 mL / mmol 7) was added and the vigorously stirred mixture (>1200 rpm) cooled to -35°C (Ar-atmosphere). After addition of the electrophile (3 eq.) the biphasic mixture was stirred for 20 h at -35°C. After extraction with CH 2 Cl 2 / H 2 O the combined organic phases were dried over Na 2 SO 4 , evaporated to dryness and purified by column chromatography. The alkylation products were isolated using heptanes:EtOAc = 15:1 as eluent whereas the catalyst could be recovered in >85% by flushing with CH 2 Cl 2 :MeOH = 10:1. The catalyst could be reused several times without any decrease in yield or enantioselectivity.
(S)-9. Obtained in 81% yield and with 87% ee upon reacting 7 with benzylbromide (8).
Analytical data are in full accordance with those reported in literature. 39.6, 68.0, 81.2, 126.2, 127.7, 127.9, 128.0, 128.1, 128.3, 128.8, 129.9, 130.1, 136.4, 138.4, 139.6, 170.3, 170.9 67.9, 81.4, 125.3, 125.8, 127.5, 127.6, 127.7, 128.0, 128.1, 128.2, 128.4, 128.8, 130.1, 132 125.0, 127.7, 127.9, 128.0, 128.1, 128.8, 129.6, 130.1, 135.3, 136.4, 139.7, 149.1, 170 38.2, 65.9, 81.0, 117.3, 127.9, 128.0, 128.4, 128.5, 128.8, 130.2, 134.7, 136.7, 139.7, 170.1, 170.9 
